The possibility of using -to a wider inference -water quality test results of stream Osowka flowing through ponds Syrenie Stawy in Szczecin (NW-Poland) -in particular the concentration of dissolved oxygen (DO), electrical conductivity (EC) and the total concentrations of nitrogen (TN) and phosphorus (TP) -conducted in the years 1994 to 2014 was analyzed. The examined indices were classified according to Official Standards currently in force in Poland. Changes of water quality as it flows through the ponds were identified. Multivariate linear regression equations were calculated, endearing statistically significant relationship between successive test indicators (yi) and other indices (xi) and deadlines for measurement periods (Ti) has been made. This allowed in general to characterize water quality, determine the quality changes along the path of flow through ponds and discern what processes biohydrogeochemical within the ecosystem changes affected their quality.
Introduction
Research on changes in water quality of streams flowing through lakes and ponds in urban areas, become in recent years -due to the environmental significance of these water bodies in cities-become a subject of many studies, which are presented in leading ecological journals [1] [2] [3] [4] [5] [6] [7] .
In the current official regulations for testing the quality of surface waters in Poland [8] the surface water quality is determined on a scale from I to V class based on the inferior status: ecological and chemical. The ecological status is determined primarily on the basis of biocenoses in the audited water pond and its morphometric characteristics, and as auxiliary agents are taken into account a few selected physicochemical water quality indices whereas chemical status -based on the results of measurements of toxic substances in water specified in the above-mentioned legal act.
As for physicochemical indices in the case of artificial water reservoirs in evaluating the ecological state need to be marked -mandatory -the following indices: water transparency, the concentration of dissolved oxygen (DO), electrical conductivity of 20ºC (EC), the concentration of total nitrogen (TN) and the total phosphorus concentration (TP). Limit values -for evaluating the quality grade for each of the above indices are given in Annex 2 to the Regulation [8] , while in the regulation are only the limits between I-II classes (in total) and III and the inferior water quality classes -even together.
The aim of this work was not to discern whether the results determinations such a small number of so-called supporting physicochemical indices (1 physical -transparency and 4 chemicals -DO, EC -as a measure of salinity and TN, TP) -can be the basis to the appropriate to apply for water quality artificial surface water reservoir. The aim of this study was to analyze whether the measurement results of these four water quality indices of stream Osowka flowing through ponds Syrenie Stawy in Szczecin during certain time periods (usually two-year) in long time period from 1994 to 2014, enable understanding of what changes the water quality occurred from 1994 to 2014, as well as what was the effectiveness of this ecosystem as a discharger and biological ponds and understanding the processes of bio-hydro-geo-chemical changes which affected the quality of water as it flows through ponds Syrenie Stawy.
Ponds Syrenie Stawy characteristics
Ponds Syrenie Stawy in Szczecin are located in areas "Team Parks Kasprowicz-Arkonski" -constituting a new form of nature conservation in Poland -in the NW part of the city of Szczecin (53°27'26 "N, 14°30'35" E, elevation of the water surface 16.40 m a.s.l.) ( Figs. 1 and 2 ). Ponds Syrenie Stawy were created after adjusting of the stream Osowka bed which was performed in the second half of the nineteenth century to retention of high water of precipitation water flowing down stream Osowka. In subsequent years, ponds Syrenie Stawy have also become reservoirs that collect rainwater from the streets of the city, and then to the Ponds wastewater from industrial plants were discharged, as well as periodically from slurry ponders. Input of pollutants has been reduced in the late 90s of the twentieth century. Ecosystem of ponds Syrenie Stawy was often tested. The results of hydro-chemical studies of ponds water, among others were presented for the example in works: Miller et al [9] and Poleszczuk et al [10] , and the results of microbiological studies in works Deptula, Nahurska [11] and Sliwa-Dominiak and Deptula [12] . The equations were determined for numerical values of examined indices. T i parameter values recorded in the database as code (1.0). Multiple regression equations were calculated using the method and connecting stepper reject à priori (Forward) using the rejection criterion variable sequential test Fisher-Snedecor F = 4 [15] .
Results
The results are presented in the form of the statistical characteristics of the data sets for the years 1994-1995, 1999-2000 and 2006-2007 and 2014 are shown in Table 1 , and all the measurement results are shown in Figures 3 and 4 . In the diagrams in Figures 3 and 4 shows in the form of continuous lines parallel to the x-axis limits other parameters dividing the results into one, which had a magnitude considered I -II class and such -that had to be classified as III and inferior quality (according to Regulation [8] Annex No. 2 -for Schindler's coefficient of 3.50). In turn, Table 2 shows the results of calculation of coefficients a 0 , a i and b i in the equations of the linear multivariate regression enclosing the relationship between the values of the following water quality indices (y i ), and the values of other measured indices (x i ) and research terms (T i ) for selected time intervals to the study. The comparison of data in Table  3 shows that the biohydrogeochemical processes taking place in the area of inflow and outflow of water of stream Osowka to / from ponds Syrenie Stawy were largely varied.
Discussion
Because the submitted data were selected so as to be able to analyze changes in water quality at different times in conditions of different anthropopressure, it was possible to attempt on their basis to discern From the analysis of changes in water quality indices in subsequent intervals (Figs. 3  and 4) , follows that the values of DO, EC, TN and TP in the tested waters for selected periods in the years 1994 to 2014 showed a specific variation, and -judging by criteria specified in the Regulation [8] , which for obvious reasons in assessing the back -the concentration of DO have a value corresponding to the I-II class water quality, with the exception of the results from 2006-2007 and 2014 -corresponding to the third and inferior class of quality, the EC -match almost always I-II class water quality, concentration TNgradually decreased, keeping up -except for the years 1994-1995 -in I-II class of quality and the concentration of TP -were exceptions corresponding class III and inferior water quality, especially in the 1994-1995 and in 1999. These changes were synchronized with changes in the type and size of anthropopressure (changes of the pollutant inflow, hydrotechnical works) exerted on the ecosystem. Overall -the value of all four indicators analyzed in periods of research indicate that the tested waters were eutrophic [16] . Table 2 The values of coefficients a0, ai and bi for a statistically significant equations Values of a0, ai and bi are statistically significant at the level 0.05 > α > 0.10; x1 -DO [mg O2 · dm ]; x4 -TP [mg P · dm -3 ]; * -lack of coefficients at the significance level α < 0.05 ] in ponds Syrenie Stawy at day of sampling in years 1994-2014 and differences of total phosphorus concentrations between water outflow and inflow area ∆(TP) = (TPoutflow -TPinflow) [mg P · dm -3 ] in ponds Syrenie Stawy at day of sampling in years 1994-2014. Marks as in Figure 1 In the years 1999-2000 specific changes in studied indices, and in fact no significant changes in all tested indices showed that the ponds Syrenie Stawy were at that time self-cleaning pond. A low values of DO -water were significantly hypoxic -demonstrate that intensive oxidation of organic took place in the ecosystem, which was accompanied by the release to the water sufficiently high amounts of minerals (EC increase), as well as some amount of the phosphorus compounds (TP increase).
In After determining the statistically significant coefficients in the equations of the linear regression multivariate ( Table 2 ) could ascertain that a specific statistically significant correlations reasons to suggest that the increase oxygenation of water in the zone flow was associated with reproduction of phytoplankton biomass stimulated sufficiently with high abundance of water in the Pond no. 1 in a phosphorus compounds. Previously demonstrated [9] , that water of stream Osowka above the ponds Syrenie Stawy contained very little phosphorus compounds (detected as SRP and TP). It also showed a strong correlation of TN and TP in the ponds (inflow and outflow), which demonstrate the persistent of a significant amount of organic matter with a relatively stabilized molar ratios of N:P in the water. The dependence of EC and DO in the area of the outflow waters shows that processes of organic matter mineralization in the ecosystem were respectively intensive.
Conclusion
On example of ponds Syrenie Stawy in Szczecin it has been shown that the conducted analysis of the functioning of ecosystems flow-ponds based on the results of multiannual examinations on the inflow and outflow of water to/from the pond water quality indices such as DO, EC, TN and TP, studied as assist-indices in determining the ecological status of surface waters -it may be somewhat helpful to discern changes in the multiannual period and to identify the parts of the biohydrogeochemical processes involved in shaping water quality in selected ecosystem ponds.
SYRENIE STAWY W SZCZECINIE -ZMIANY WYBRANYCH CHEMICZNYCH WSKAŹNIKÓW JAKOŚCI WODY
Wydział Biologii, Uniwersytet Szczeciński Abstrakt: Analizowano możliwość wykorzystania -do poszerzonego wnioskowania -wyników oznaczeń fizyczno-chemicznych wskaźników jakości wód oznaczanych przy określaniu stanu ekologicznego wód powierzchniowych strumienia Osówka przepływających przez Syrenie Stawy w Szczecinie (NW-Polska), tj. stężenie rozpuszczonego tlenu (DO), przewodnictwo elektrycznego (EC) oraz ogólne stężenia azotu (TN) i fosforu (TP) przeprowadzone w latach 1994-2014. Badane wskaźniki klasyfikowano według standardów aktualnie obowiązujących w Polsce w przepisach urzędowych. Oszacowano także zmiany jakości wód podczas przepływu przez stawy oraz obliczono równania regresji liniowej wieloczynnikowej, ujmujące statystycznie istotne zależności pomiędzy kolejnymi badanymi wskaźnikami (yi) i pozostałymi wskaźnikami (xi) oraz terminami okresów pomiarowych (Ti). Pozwoliło to ogólnie scharakteryzować jakość wód, określić zmiany jakości wzdłuż drogi ich spływu przez stawy oraz poznać, jakie procesy biohydrogeochemiczne zachodzące w ekosystemie wpływały na zmiany ich jakości.
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